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A CASE OF GENERALIZED INFECTION WITH A 
DIPHTHEROID ORGANISM.* 

Lydia M. DeWitt. 

(From the City Laboratory of Bacteriology and Pathology, St. Louis, Missouri.) 

On account of our limited knowledge of diphtheria-like organ- 
isms and their effects and also because of the generally accepted 
custom of diagnosing diphtheria by the morphology and staining 
characteristics of its bacillus, the report of a case of non-diphtheric 
infection by an organism resembling the Klebs-Loeffler bacillus, 
morphologically and otherwise, must be of interest to bacteriolo- 
gists. While the classical description of the Klebs-Loefiler bacillus 
gives us a clear and well-defined picture of a slender, curved, bipolar 
staining rod, tending to grow in irregular groups and often in 
parallel arrangement, we know that practically there is no organism 
which presents so varied a morphology. The short, rather thick, 
uniformly staining rod often seen at the beginning of the disease 
and also sometimes near its termination, the irregular, clubbed, 
involution forms, and the typical slender, bipolar forms give us a 
range of morphology which may well puzzle any but the most 
skilled and experienced diphtheriologists. And yet it is well 
known that, with all the bizarre forms met, there is something 
characteristic and convincing about the picture of a well-stained 
spread of Klebs-Loeffler bacilli. The various classes of pseudo- 
diphtheria and diphtheroid organisms, however, which are believed 
by some to be merely atypical or attenuated Klebs-Loeffler bacilli 
and by others to be new and distinct types of organism, still further 
complicate the subject and give a varied and constantly renewed 
interest to the study of the bacteriology and pathology of diph- 
theria. It is for these reasons that I venture to present the report 
of a case of local and general infection with an organism so closely 
resembling the Klebs-Loeffler bacillus that it was so diagnosed by 
a number of experienced diptheriologists and yet differed from it 
widely in many of its cultural characteristics. 

♦ Received for publication November 2, 1911. 
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The case which I wish to report is that of a girl, i6 years old, a housemaid who 
entered the Female Hospital of St. Louis, Missouri, with a diagnosis of lues. Her 
physical examination revealed a white girl of average development and good nutrition, 
with no deformities. The examination of the respiratory, circulatory, digestive, 
nervous, and urinary systems revealed nothing abnormal. The genital system showed 
no venereal sores and no signs of lues, but a slight leucorrhea was present, with no 
gonorrheal organisms in the discharge. On September 19, the patient suddenly 
developed a temperature of 104°, accompanied by nausea and vomiting, with enlarge- 
ment and inflammation of the tonsils. The tonsils continued to enlarge until they 
practically occluded the fauces and almost prevented respiration. The diagnosis of 
phlegmonous tonsilitis was made and both tonsils were incised freely. The disease 
then ran a septic course with delirium, exacerbations and remissions of temperature, 
etc. Six thousand units of anti-diphtheric servon were administered September 20, 
but had no immediately favorable influence on the course of the disease. September 
24, she developed a severe leucorrhea and three days later complained of pain about 
the vulva. On examination, an exudate was seen on the vulva giving the appearance 
of a membrane and the diagnosis of membranous vulvitis was made. The membrane 
soon disappeared, however, and the mucous surface showed only reddened, eroded 
ulcers, which bled readily on manipulation. The discharge from the vagina had at 
this time a very offensive odor. Patient also appeared deaf. Six thousand units of 
anti-diphtheric serum were again given, but again with no apparent influence on the 
course of the disease. On October 4, there was a profuse discharge from the right 
ear, having the same peculiar and offensive odor as that from the vagina. Later, 
both ears discharged profusely. On November i the vaginal lesion was apparently 
well, the throat completely healed, the hearing restored, and the patient feeling well, 
the only evidence of the condition being a slight discharge from both ears. For this 
clinical history, I am indebted to the kindness and courtesy of Dr. Brooks, assistant 
resident physician at the Female Hospital. 

Bacteriology. — On September 19 a swab from the throat of the patient was spread 
on LoefBer's serum and sent to the City Bacteriologist for diagnosis. Only cocci and 
a few short bacilli were found and the report was therefore returned that no diphtheria 
bacilli had been found. On October 8 a cultiure was taken from the vaginal discharge 
and short slender bacilli were found in almost pure culture, so much resembling the 
Klebs-LoefHer organism both in morphology and arrangement and in their staining 
characteristics that a positive report of diphtheria was considered justifiable and such 
a report was sent with a request for subsequent cultures. Because of the ciuious and 
unusual course of the disease, numerous cultures were sent from time to time, and I 
began a systematic study of the organism, which was later found to be present not 
only in the vaginal discharge and in the vulvar exudate, but also in the discharge from 
the ear and throat, and in the main to the almost complete exclusion of other organisms. 

The organism is a bacillus, somewhat shorter and of more regular form than the 
typical diphtheria bacillus, but very closely resembUng it in morphology and staining 
characteristics. There is no tendency to the formation of threads, but the grouping 
is very similar to that of the Klebs-Loeffler organism. It stains readily with anilin 
dyes and reacts to LoefBer's methylene blue very much as does the diphtheria bacillus. 
With both LoefBer's methylene blue and with the Neisser stain, some of the organisms 
show distinct polar bodies, but most are either unipolar or stain uniformly throughout. 
With the Gram stain, the stain washes out, but with considerable difficulty, so that in 
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every preparation, many of the organisms retain the stain; for this reason it may well 
be regarded as gram doubtful. The organism is actively motile, especially in young 
broth cultures, and in this respect differs markedly both from the Klebs-LoefBer 
bacillus and from most of the diphtheroid organisms. It grows readily on most of 
the ordinary media, growing slowly at room temperature, while the optimum tempera- 
ture is 37°. On Loeffler's serum, which seems the most favorable media for its culti- 
vation, it forms a moist, soft, slimy, abundant, spreading growth, which is at first 
nearly colorless, but later becomes pale yellow and in a few days completely liquefies 
the serum. On potato, it forms a moist, elevated, rapidly spreading and abundant, 
almost colorless growth. On slant agar, it forms a sHghtly yellowish, moist, spreading 
growth with a tendency to soften and liquefy the agar. On blood agar, a small area 
of hemolysis surrounds a fairly large, elevated, yellowish, moist colony. On glucose 
agar, a very small amount of gas forms. In glucose broth, there is abundant gas 
formation, but none in lactose, maltose, or saccharose broth. All these sugar media 
gave an alkaline reaction after 72 hours. On plain broth there is a rapid growth, 
rendering the fluid at first cloudy, but later most of the growth settles to the bottom 
and sides as a granular, grajdsh-white precipitate. The gelatin stick culture rapidly 
liquefies the gelatin; an inverted cone is formed at first, but in 48 hours the entire 
tube is liquefied and most of the growth has settled to the bottom. In litmus milk 
there is slow acid formation and the milk is coagulated at the end of 72 hours. In all 
of the media, there is a characteristic, peculiar, sweetish, acetone-like odor, which is 
said to be similar to that noted in the patient. The 48-hour culture on peptone gives 
a pronounced indol reaction and a slight phenol reaction, but none for nitrites. 

A guinea-pig injected intraperitoneally with i c.c. of a 48-hour broth culture 
showed no symptoms, but on repeating the injection a week later on the same pig, 
using 3.5 c.c. of a 24-hour culture, the pig died within about eight hours and the 
abdomen was distended with a slightly cloudy fluid in which the organisms were very 
abundant. Subcutaneous inoculations with both 24- and 48-hour cultures caused an 
induration at the point of inoculation; this increased in size and symptoms of illness, 
fever, weakness, etc., developed. Finally the indurated area softened and ruptured. 
The first pig rapidly recovered after the rupture of the abscess, therefore the second 
pig was killed soon after the breaking of the abscess and cultures were taken from the 
pus of the abscess, the peritoneal fluid, the heart blood, and the throat. No growth 
developed in the culture from the heart blood, but all the other cultures contained the 
characteristic organism and in nearly pure culture. 

Forty-eight-hour broth cultures were filtered through a Reichel filter and the 
sterile filtrate inoculated intra-abdominally into guinea-pigs. These died in 36 to 48 
hours and no organisms were recovered from the bodies. Hence the organism produces 
a toxin which is capable of killing guinea-pigs. 

This organism differs from the Klebs-Loeffler bacillus then in the 
following particulars: (i) It is motile, while the diphtheria bacil- 
lus is non-motile. (2) It is somewhat less irregular in shape and 
staining than the typical Klebs-Loeffler bacillus and tends to grow 
shorter with age and to lose its polar staining, while the diphtheria 
bacillus tends to grow longer and to develop larger and more dis- 
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tinct polar bodies and also bizarre involution forms. (3) Both 
organisms grow best on serum and at 37°C., but the diphtheria 
colonies are dry and granular, while the colonies in my case are 
moist and spreading and eventually liquefy the serum. (4) On 
agar, the differences are similar to those on serum. (5) Gelatin is 
never liquefied by the Klebs-Loeffler bacillus but is rapidly liquefied 
by the organism in my case. (6) The diphtheria bacillus tends to 
produce acid, while t£e organism I am describing produces an 
alkaline reaction in most media. (7) Diphtheria bacilli produce 
no gas in glucose broth, while mine produce abundance of gas in 
glucose broth, but none in lactose, maltose, or saccharose broth. 
(8) Milk is slowly coagulated by the organism in my case, while it 
is unchanged by the Klebs-Loefl[ier bacillus. (9) The diphtheria 
bacillus produces no indol, while mine produces an abundance of 
indol. 

The organism I am describing was very pathogenic for the 
patient, but produced only a local abscess, with very slight general 
symptoms when injected subcutaneously into the guinea-pig; when 
injected intraperitoneally, it had no effect unless a considerable 
amount was used. As to contagion, while the patient was evidently 
able to reinfect herself, there is no history of others acquiring the 
infection from her. Her blood serum agglutinated the organism 
in dilutions of one to 50 and more slowly and less completely in 
dilutions of one to 100. A comparison of the morphological and 
cultural characteristics of this and a number of related organisms 
is given in the table which follows. 

Proteus vulgaris has been inserted in the table because the odor 
noted in the patient and in most of the cultures, the liquefying 
action on serum, and the motility remind one somewhat of the 
proteus group. The morphology and arrangement, however, and 
most of the growth characteristics, as may be seen in the table, are 
quite different and place this organism indubitably in one of the 
many groups of diphtheroid organisms. Of all the diphtheria-like 
organisms which have been described, the one which my organism 
most resembles is the one called "5. diphtheroides liquefaciens" by 
Graham-Smith,' this being motile and Uquefying serum. A similar 

' The Bacteriology oj Diphtheria, edited by G. H. F. Nuttall and Graham Smith, Cambridge, igo8. 
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organism has been described by Hamilton, although it is difficult 
to say whether it is identical. The Graham-Smith bacillus, how- 
ever, forms no gas in glucose broth and is non-pathogenic. In none 
of the diphtheroid organisms described have I found mention of a 
special odor, which is so characteristic and distinctive a feature of 
my organism. Hamilton, in a thorough study of pseudodiphtheria 
organisms found in cases of otitis media, attempts a classification 
of these organisms into the following three classes, basing her 
classification on their fermenting power. Her first class ferments 
dextrose and saccharose, but not maltose, lactose, or dextrin. It 
consists of short, uniformly staining rods, which are usually non- 
virulent. The second class ferments dextrose and maltose, but 
never saccharose. The organisms of this class closely resemble 
Klebs-Loeffler bacilli and are often virulent. The third class is 
typified by the Ruediger bacillus, which is a non-fermenting bacil- 
lus. The last-named bacillus she found but three times in an 
examination of 142 cases of otitis media, and the other two classes 
were represented in 51 cases. She concludes that these organisms 
are frequently the cause of otitis media. The fermenting power of 
these organisms makes a convenient basis of classification, although 
even on this basis it is difficult to include all of the diphtheroid 
organisms under any one of these three classes. My organism 
might be placed under her class 2, but for the fact that it does not 
ferment maltose. As to pathogenicity, the diphtheroid organism 
in my case, which was found practically in pure culture, appears to 
have been the cause not only of an otitis media, but also of ton- 
silitis and peritonsillar abscess and of an exudative vaginitis and 
vulvitis, together with fever, delirium, and other indications of a 
general intoxication. 



